Increased gap junctional intercellular communication in Syrian hamster embryo cells treated with oxidative agents.
The effects of K2CrO4, H2O2, benzoyl peroxide, menadione, KBrO3 and UV365nm on gap junctional intercellular communication (GJIC) have been studied in the 12-O-tetradecanoylphorbol-13-acetate (TPA)-sensitive Syrian hamster embryo (SHE) cell line BPNi. All agents were found to increase the level of GJIC by 50-100%. Also, in early passage SHE cells, a tendency for increased GJIC was found for the oxidative agents studied. Hydrogen peroxide was used as a model compound in the subsequent studies. The increase in GJIC was reversible, and it was not due to an increased non-junctional permeability. Hydrogen peroxide counteracted the TPA-induced decrease in GJIC, regardless of whether the cells were exposed to the compounds simultaneously or the cells were pre-exposed to TPA before addition of H2O2. The GJIC enhancement by H2O2 was slightly reduced by the addition of the hydroxyl radical scavenger dimethylsulphoxide or by the inhibition of catalase by amitrole. The cAMP/protein kinase A system is the only characterized signal transduction system that is known to increase GJIC in most cell types. Hydrogen peroxide did not increase the amount of cAMP (or cGMP) in BPNi cells, while forskolin and a phosphodiesterase inhibitor had to increase the cAMP level several-fold to affect GJIC to the same degree as the oxidative agents. Some inhibitors of protein kinase A were assayed for their ability to inhibit the increases in GJIC caused by H2O2 and forskolin. Staurosporine inhibited the forskolin-induced increase in GJIC, with much less effect on the H2O2-induced increase. H8, H88 and H89 had less effect than staurosporine on the forskolin-induced increase in GJIC. The results suggest that the cAMP/protein kinase A system may not be involved in the increase in GJIC caused by H2O2, although this cannot be completely ruled out.